The ability of thrombospondin (TSP), an extracellular matrix glycoprotein, and two proteolytic fragments to support adhesion and neurite outgrowth from embryonic dorsal root ganglia, spinal cord neurons, and PC12 cells was examined. Anti-TSP antibodies or a synthetic peptide (GRGDS) containing an RGD cell-binding region was also added to cells plated on TSP. TSP and its 140 kd fragment were more efficient than laminin conirols in supporting adhesion. Neurites formed on laminin, on varying concentrations of TSP, and particularly the 140 kd fragment. The amineterminal heparin-binding domain supported little adhesion and outgrowth. Both adhesion and process outgrowth on TSP were inhibited by addition of anti-TSP antibodies, but not CRGDS.
Introduction
During the histogenesis of the nervous system, cellcell and cell-extracellular matrix interactions appear to regulate many aspects of neuronal differentiation (see Sanes, 1989, for review) . In addition to the complex surfaces of cells, such as glia (Noble et al., 1984; Fallon, 1985) and muscle (Bixby et al., 1987) , proteins present in the extracellular matrix, particularly laminin (LN) and fibronectin (Baron-van Evercooren et al., 1982; Manthorpe et al., 1983; Rogers et al., 1983 Rogers et al., ,1985 Hunter et al., 1989) , as well as adhesion molecules such as N-cadherin (Bixby and Zhang, 1990) appear to play important roles in attachment and process outgrowth from a variety of neuronal cell types. Thrombospondin (TSP) is a multifunctional glycoprotein constituent of extracellular matrices (Dixit et al., 1984; Lawler et al., 1985) that has been implicated in cell attachment (Varani et al., 1986; Roberts et al., 1987) , migration, and proliferation (Majack et al., 1986) , as well as haptotaxis and chemotaxis (Taraboletti et al., 1987) . TSP has a number of ligands, including other components of the extracellular matrix (Lahav et al., 1982 (Lahav et al., , 1984 Dixit et al., 1984; Mumby et al., 1984; Lawler et al., 1985) . TSP also binds the serine protease inhibitor PN I (Browne et al., 1988) , plasminogen, and both tissue-type and urokinase plasminogen activators (Silverstein et al., 1984) . Binding of TSP to the latter is unique in that plasmin production is increased more than &fold, with up to two-thirds of the generated plasmin bound to TSP (Silverstein et al., 1984 (Silverstein et al., ,1985 (Silverstein et al., ,1986 .
Thus, TSP may play a unique role in development by creating a local focus of controlled protease activity required for process outgrowth through a cell-and matrix-filled field, thereby providing a substrate for the repeated adhesion and de-adhesion events required for the early development of the nervous system. TSP is densely deposited in the developing nervous system in regions of cell migrations, in association with developing fiber tracts, and in areas of axon outgrowth (O'Shea and Dixit, 1988 Figure 1 ; Figure 2 ). Outgrowth was extensive on LN, TSP, and the 140 kd fragment.
Few neurites formed on the HBD, on bovine serum albumin, or when anti-TSP antibodies were added after 24 hr to neurons grown on TSP-coated dishes. These effects are specific for TSP, as addition of anti-TSP antibodies to cells growing on LN-coated substrates had no effect on their viability or morphology.
There was no effect of adding GRGDS to the culture medium of neurons growing on TSP. Unlike primary cultures of embryonic spinal cord neurons or DRG explants, addition of anti-TSP antibodies to PC12 cells "primed" with nerve growth factor (NGF) was slightly less efficient in inhibit- Figure  2C ; Figure  3A ) 
